Human plasma platelet-activating factor acetylhydrolase. Oxidatively fragmented phospholipids as substrates.
Human plasma platelet-activating factor (PAF) acetylhydrolase hydrolyzes the sn-2 acetyl residue of PAF, but not phospholipids with long chain sn-2 residues. It is associated with low density lipoprotein (LDL) particles, and is the LDL-associated phospholipase A2 activity that specifically degrades oxidatively damaged phospholipids (Stremler, K. E., Stafforini, D. M., Prescott, S. M., Zimmerman, G. A., and McIntyre, T. M. (1989) J. Biol. Chem. 264, 5331-5334). To identify potential substrates, we synthesized phosphatidylcholines with sn-2 residues from two to nine carbon atoms long, and found the V/k ratio decreased as the sn-2 residue was lengthened: the C5 homolog was 50%, the C6 20%, while the C9 homolog was only 2% as efficient as PAF. However, the presence of an omega-oxo function radically affected hydrolysis: the half-life of the sn-2 9-aldehydic homolog was identical to that of PAF. We oxidized [2-arachidonoyl]phosphatidylcholine and isolated a number of more polar phosphatidylcholines. We treated these with phospholipase C, derivatized the resulting diglycerides for gas chromatographic/mass spectroscopic analysis, and found a number of diglycerides where the m/z ratio was consistent with a series of short to medium length sn-2 residues. We treated the polar phosphatidylcholines with acetylhydrolase and derivatized the products for analysis by gas chromatography/mass spectroscopy. The liberated residues were more polar than straight chain standards and had m/z ratios from 129 to 296, consistent with short to medium chain residues. Therefore, oxidation fragments the sn-2 residue of phospholipids, and the acetylhydrolase specifically degrades such oxidatively fragmented phospholipids.